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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized 
holographic stereogram forming device capable of separately 
recording plural elemental holograms with a stable efficiency 
and preventing the dynamic range of the exposure of 
photoreceptive material from being narrowed, and to provide the 
honographic stereogram forming method. 

SOLUTION: As for thp holographic stereogram forming device, 
laser beam outputted from a laser beam source 1 1 is branched 
into two ways by a half mirror 12, one is object light L1, the 
other is reference light L21. The reference light L21 is reflected 
by a mirror 31, and a local area on the photoreceptive material 
50 defined through the opening of a mask plate 40 is irradiated 
with the reference light L21. The reference light transmitted 
through the photoreceptive material 50 is reflected by a mirror 
32, and the photoreceptive material 50 is irradiated with the 
reflected reference light L21 again. As for the reference light 
L21 made incident from the mirror 31 and the reference light 
L22 made incident from the mirror 32, the light L21 is made 




incident on one side of the photoreceptive material 50, the light 1 — 1 
L22 is made incident on the other side of the material 50, and the light L21 is parallel to the light L22. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tne use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The light source which is equipment which body light and a reference beam are made to interfere 
in two or more partial fields of each on sensitive material, records an element hologram, and creates a 
holographic stereogram, and outputs the coherent light, While dichotomized with an optical branching 
means to dichotomize the coherent light outputted from said light source, and said optical branching means, 
and the coherent light is modulated spatially. A body light generating means to output this modulated 
coherent light as a body light, The body light optical system to which the partial field on said sensitive 
material is made to carry out incidence of the body light outputted from said body light generating means, 
While making said partial field carry out incidence from the same side as the side in which said body light 
carries out incidence by making into a reference beam the coherent light of another side which dichotomized 
with said optical branching means The holographic stereogram listing device characterized by having the 
reference beam optical system to which said partial field is made to carry out incidence of the reference 
beam which penetrated said partial field from a carrying-out [ said body light ]-in which-incidence, and 
opposite side. 

[Claim 2] Said reference beam optical system is a holographic stereogram listing device according to claim 
1 to which the direction which carries out incidence of the reference beam from said same side, and the 
direction which carries out incidence of the reference beam from said opposite side are characterized by the 
mutually parallel thing. 

[Claim 3] Said reference beam optical system is a holographic stereogram listing device according to claim 
1 to which the direction which carries out incidence of the reference beam from said same side, and the 
direction which carries out incidence of the reference beam from said opposite side are characterized by 
crossing mutually. 

[Claim 4] The holographic stereogram listing device according to claim 1 characterized by what an element 
hologram is simultaneously recorded for on which partial field to which N (N>=2) unit ****** and each 
unit correspond said light source, said optical branching means, said body light generating means, said body 
light optical system, and said reference beam optical system among two or more partial fields on said 
sensitive material. 

[Claim 5] It is the approach of making body light and a reference beam interfere in two or more partial fields 
of each on sensitive material, recording an element hologram, and creating a holographic stereogram. 
Dichotomized, while dichotomized the coherent light outputted from the light source, and the coherent light 
is modulated spatially. While making said partial field carry out incidence from the same side as the side in 
which the partial field on said sensitive material is made to carry out incidence by making this modulated 
coherent light into body light, and said body light carries out incidence by making the coherent light of 
dichotomous another side into a reference beam The holographic stereogram creation approach 
characterized by what is made for said partial field to carry out incidence of the reference beam which 
penetrated said partial field from a carrying-out [ said body light ]-in which-incidence, and opposite side. 
[Claim 6] The holographic stereogram creation approach according to claim 5 that the direction which 
carries out incidence of the reference beam from said same side, and the direction which carries out 
incidence of the reference beam from said opposite side are characterized by the mutually parallel thing. 
[Claim 7] The holographic stereogram creation approach according to claim 5 that the direction which 
carries out incidence of the reference beam from said same side, and the direction which carries out 
incidence of the reference beam from said opposite side are characterized by crossing mutually. 
[Claim 8] The holographic stereogram creation approach according to claim 5 characterized by what the 
partial field of N (N>=2) individual is chosen one by one among two or more partial fields on said sensitive 
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material, and an element hologram is simultaneously recorded for in each partial field of these N individual. 
* [Claim 9] The holographic stereogram creation approach according to claim 5 characterized by adding an 
acid-resisting means to said sensitive material. 

[Claim 1 0] The holographic stereogram characterized by being created by a holographic stereogram listing 
device given in any 1 term of claims 1-4, or any 1 term of claims 5-9 by the holographic stereogram creation 
approach of a publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the holographic stereogram created by the equipment which 
records the element hologram of a large number which can reproduce a desired wave front on sensitive 
material the shape of-dimensional [ 1 ], and in the shape of two-dimensional, and creates the holographic 
stereogram of the Lippmann mold, the approach and such holographic stereogram listing device, or the 
approach. 
[0002] 

[Description of the Prior Art] A holographic stereogram usually picturizes a photographic subject as a 
photograph from various directions, modulates a laser beam spatially with these common photographs, 
records an element hologram on the partial field of the sensitive material for holograms of one sheet by 
making this modulated laser beam into body light, records such an element hologram for every partial field, 
and is created. There are a 1 -dimensional thing and a two-dimensional thing in such a holographic 
stereogram. Moreover, since a reconstruction image is observable by the same side as the side to which 
incidence is carried out to sensitive material from the side from which body light and a reference beam 
differ mutually, and the illumination light carries out incidence of the holographic stereogram of the 
Lippmann mold with which an element hologram is recorded and created to sensitive material at the time of 
playback, it is used, for example as an object for wall tapestries. 

[0003] The creation technique of the Lippmann mold holographic stereogram is indicated by reference 1 
"JP,3-249686,A M , reference 2 "JP,8-286595,A", and reference 3 ""examination about holographic one and 
the small optical head for 3-D printers using semiconductor laser" besides Yamaguchi, the 2ndHodic lecture 
meeting lecture collected works, and pp.44-47" (1995). 

[0004] Drawing 12 is the explanatory view of the Lippmann mold holographic stereogram creation 
technique indicated by reference 1 . With the equipment shown in this drawing, the laser beam outputted 
from the laser light source 1 1 1 is dichotomized with a half mirror 1 12, incidence of one side of the 
dichotomous laser beam is carried out to the space light modulation element 1 1 5 through a mirror 113 and a 
lens system 114 one by one, and incidence of the modulation is carried out to sensitive material 117 through 
a lens 1 1 6 by making a carrier beam laser beam into body light by the space light modulation element 115. 
Moreover, incidence is carried out to sensitive material 117 from behind through a mirror 1 18 by making 
into a reference beam another side of the laser beam which dichotomized with the half mirror 112. The body 
light and the reference beam which carried out incidence to sensitive material 1 17 are made to interfere 
mutually, and an element hologram is recorded. And while changing the image shown to the space light 
modulation element 115, sensitive material 1 17 is moved, sequential record of the element hologram is 
carried out to two or more partial fields of each on sensitive material 117, and the Lippmann mold 
holographic stereogram is created on sensitive material 1 17. Thus, an element hologram is recorded in the 
shape of an array on sensitive material 1 17 at intervals of 0.3mm - 0.5mm, and the Lippmann mold 
holographic stereogram is created. Moreover, at the time of playback, by making the incidence of the 
illumination light carry out in the same direction as the direction of incidence of the above-mentioned 
reference beam, body playback light occurs from each element hologram on sensitive material 1 1 7, and a 
reconstruction image can be observed by the illumination-light incidence side. 
[0005] Drawing 13 is the explanatory view of the Lippmann mold holographic stereogram creation 
technique indicated by reference 2. With the equipment shown in this drawing, incidence of the body light 
outputted from the space light modulation element 121 is carried out to sensitive material 123 through a lens 
122. Moreover, incidence is carried out to sensitive material 123 from behind by making into a reference 
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.beam light which penetrated sensitive material 123 and was reflected by the reflective mold hologram 124. 
And while changing the image shown to the space light modulation element 121, sensitive material 123 is 
moved, sequential record of the element hologram is carried out to two or more partial fields of each on 
sensitive material 123, and the Lippmann mold holographic stereogram is created on sensitive material 123. 
[0006] Drawing 14 is the explanatory view of the Lippmann mold holographic stereogram creation 
technique indicated by reference 3. With the equipment shown in this drawing, the laser beam outputted 
from the laser light source 131 is dichotomized with a half mirror 132, incidence of one side of the 
dichotomous laser beam is carried out to the space light modulation element 134 through a lens system 133, 
and incidence of the modulation is carried out to sensitive material 136 through a lens 135 by making a 
carrier beam laser beam into body light by the space light modulation element 134. Moreover, incidence is 
carried out to sensitive material 136 from behind through a mirror 137 and a mirror 138 one by one by 
making into a reference beam another side of the laser beam which dichotomized with the half mirror 132. 
At this time, a reference beam passes a part [ finishing / exposure of sensitive material 136 ]. The body light 
and the reference beam which carried out incidence to sensitive material 136 are made to interfere mutually, 
and an element hologram is recorded. And while changing the image shown to the space light modulation 
element 134, sensitive material 136 is moved, sequential record of the element hologram is carried out to 
two or more partial fields of each on sensitive material 136, and the Lippmann mold holographic stereogram 
is created on sensitive material 136. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional Lippmann mold 
holographic stereogram creation technique has the following troubles. That is, with the holographic 
stereogram creation technique indicated by reference 1, in order to carry out incidence of body light and the 
reference beam to sensitive material 117 from a mutually different side and to record an element hologram, 
it is necessary to establish reference beam optical system so that a reference beam may bypass the side of 
sensitive material 117 and may carry out incidence from behind sensitive material 117. Therefore, a 
holographic stereogram listing device will become large-sized. In the case of A4 size or A3 size, especially 
enlargement of a holographic stereogram listing device has a remarkable sensitive material 117. 
[0008] A large-sized holographic stereogram listing device tends to gather an oscillation, and the cure to an 
oscillation is needed. It is one of what [ the ] has the vibratility-proof narrow [ especially the Lippmann 
mold holographic stereogram / as about 0.1 micrometers ] spacing of an interference fringe and weakest also 
in various holograms. Then, in order to improve vibratility-proof, a holographic stereogram listing device 
needs to be taken as heavy structure. Or it is necessary to carry out fixed time amount standby until an 
oscillation is settled after moving sensitive material to the location which should be exposed, therefore the 
creation time of a holographic stereogram becomes long. 

[0009] reference 2 and reference 3 — the holographic stereogram creation technique which was alike, 
respectively and was indicated attains the miniaturization of equipment. That is, with the holographic 
stereogram creation technique indicated by reference 2, by carrying out incidence to sensitive material 123 
from behind by making into a reference beam light which penetrated sensitive material 123 and was 
reflected by the reflective mold hologram 124, the optical path length of reference beam optical system is 
shortened, and the miniaturization of equipment is in drawing. Moreover, with the holographic stereogram 
creation technique indicated by reference 3, by passing a part [ finishing / exposure of a reference beam of 
sensitive material 136 ], the optical path length of reference beam optical system is shortened, and the 
miniaturization of equipment is in drawing. 

[0010] However, with the holographic stereogram creation technique indicated by reference 2, since the 
reflected light of the body light modulated by the space light modulation element 121 is made into the 
reference beam, two or more element holograms of each at the effectiveness which has fixed nature neither 
in the reinforcement of the reference beam nor distribution, therefore was stabilized are unrecordable. 
[001 1] Moreover, with the holographic stereogram creation technique indicated by reference 3, since a part 
[ finishing / exposure of a reference beam of sensitive material 136 ] is passed, in the part which that 
reference beam passes, two exposure is performed in the case of passage of a mere reference beam in the 
case of record of an element hologram, since this two exposure is mutually unrelated, fogging will arise and 
the dynamic range of exposure of sensitive material 136 will be narrowed. 

[0012] This invention is made in order to cancel the above-mentioned trouble, it can record two or more 
element holograms of each at the small and stabilized effectiveness, and aims at offering the holographic 
stereogram created by the holographic stereogram listing device which does not narrow the dynamic range 
of exposure of sensitive material, the approach and such holographic stereogram listing device, or the 
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approach. 
[0013] 

[Means for Solving the Problem] The holographic stereogram listing device concerning this invention It is 
equipment which body light and a reference beam are made to interfere in two or more partial fields of each 
on sensitive material, records an element hologram, and creates a holographic stereogram, and is (1). The 
light source which outputs the coherent light, (2) An optical branching means to dichotomize the coherent 
light outputted from the light source, and (3) While dichotomized with the optical branching means and the 
coherent light is modulated spatially. A body light generating means to output this modulated coherent light 
as a body light, (4) Body light optical system to which the partial field on sensitive material is made to carry 
out incidence of the body light outputted from the body light generating means, (5) While making a partial 
field carry out incidence from the same side as the side in which body light carries out incidence by making 
into a reference beam the coherent light of another side which dichotomized with the optical branching 
means It is characterized by having the reference beam optical system to which a partial field is made to 
carry out incidence of the reference beam which penetrated the partial field from a carrying-out [ body 
light ]-in which- incidence, and opposite side. 

[0014] The holographic stereogram creation approach concerning this invention It is the approach of making 
body light and a reference beam interfere in two or more partial fields of each on sensitive material, 
recording an element hologram, and creating a holographic stereogram. (1) The coherent light outputted 
from the light source is dichotomized, and it is (2). While dichotomized and the coherent light is modulated 
spatially. The partial field on sensitive material is made to carry out incidence by making this modulated 
coherent light into body light, and it is (3). While making a partial field carry out incidence from the same 
side as the side in which body light carries out incidence by making the coherent light of dichotomous 
another side into a reference beam It is characterized by what is made for a partial field to carry out 
incidence of the reference beam which penetrated the partial field from a carrying-out [ body light ]-in 
which-incidence, and opposite side. 

[0015] according to the holographic stereogram listing device or approach concerning these this inventions, 
the coherent light outputted from the light source dichotomizes with an optical branching means ~ having — 
the - in while dichotomizing, become irregular spatially with a body light generating means, the coherent 
light should be outputted, and this modulated coherent light should pass body light optical system as a body 
light ~ incidence is carried out to the partial field on sensitive material. While carrying out incidence of the 
coherent light of dichotomous another side to a partial field through reference beam optical system as a 
reference beam from the same side as the side in which body light carries out incidence, also as for the 
reference beam which penetrated the partial field, body light carries out incidence of it to a partial field from 
a carrying-out [ side ]-incidence and opposite side. Thus, by the holographic stereogram listing device or 
approach concerning this invention, while body light carries out incidence of the reference beam to the 
partial field of sensitive material from the same side as the side which carries out incidence, body light 
carries out incidence of it to the partial field of sensitive material also from a carrying-out [ side ]-incidence 
and opposite side. By doing in this way, a holographic stereogram listing device can be miniaturized, and 
two or more element holograms of each at the stable effectiveness can be recorded, and the dynamic range 
of exposure of sensitive material is not narrowed. 

[0016] Moreover, by the holographic stereogram listing device or approach concerning this invention, the 
direction which carries out incidence of the reference beam from the above-mentioned identitas side, and the 
direction which carries out incidence of the reference beam from the above-mentioned opposite side are 
characterized by the mutually parallel thing. Moreover, the direction which carries out incidence of the 
reference beam from the above-mentioned identitas side, and the direction which carries out incidence of the 
reference beam from the above-mentioned opposite side are characterized by crossing mutually. Since the 
reflected conjugation playback light progresses in the different direction from playback light even if 
conjugation playback light is reflected by the interface especially in the case of the latter, the conjugation 
playback light and playback light which were reflected are not observed simultaneously. Consequently, a 
reconstruction image is observed by the duplex, there are nothings and playback image quality does not 
deteriorate. 

[0017] Moreover, the holographic stereogram listing device concerning this invention is characterized by 
what an element hologram is simultaneously recorded for on which partial field to which N (N>=2) unit 
****** and each unit correspond the light source, an optical branching means, a body light generating 
means, body light optical system, and reference beam optical system among two or more partial fields on 
sensitive material. Moreover, by the holographic stereogram creation approach concerning this invention, 
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the partial field of N (N>=2) individual is chosen one by one among two or more partial fields on sensitive 
material, and it is characterized by what an element hologram is simultaneously recorded for in each partial 
field of these N individual. In this case, since the element hologram of N individual is simultaneously 
recordable, the time amount taken to record an element hologram on two or more partial fields of all on 
sensitive material serves as 1 -/N, and can be managed in a short time. 

[0018] Moreover, by the holographic stereogram creation approach concerning this invention, it is 
characterized by adding an acid-resisting means to sensitive material. When the direction which carries out 
incidence of the reference beam from the above-mentioned identitas side especially, and the direction which 
carries out incidence of the reference beam from the above-mentioned opposite side are mutually parallel, it 
is suitable to add an acid-resisting means. By doing in this way, the echo of the conjugation playback light 
in the interface of sensitive material and air etc. is reduced, and degradation of the playback image quality 
observed is prevented. 

[0019] The holographic stereogram concerning this invention is characterized by being created by an above- 
mentioned holographic stereogram listing device or the above-mentioned above-mentioned holographic 
stereogram creation approach. Two or more element holograms of each at the stable effectiveness are 
recorded, and this holographic stereogram is excellent in regeneration efficiency. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail 
with reference to an accompanying drawing. In addition, in explanation of a drawing, the same sign is given 
to the same element, and the overlapping explanation is omitted. 

[0021] (1st operation gestalt) The holographic stereogram listing device concerning this invention, an 
approach, and the 1st operation gestalt of a holographic stereogram are explained first. Drawing 1 is the 
block diagram of the holographic stereogram listing device concerning the 1st operation gestalt. 
[0022] The holographic stereogram listing device concerning this operation gestalt records two or more 
element holograms on sensitive material 50, creates a holographic stereogram, and is equipped with a laser 
light source 1 1, a half mirror 12, a mirror 21, lenses 22 and 23, the space light modulation element 24, a lens 
25, mirrors 31 and 32, and a mask 40. Only the mirror 32 is formed in the rear- face side of sensitive material 
50 among these. Moreover, the holographic stereogram listing device has the migration means (not shown) 
to which the parallel displacement of the sensitive material 50 is made to carry out in the direction parallel 
to the field of sensitive material 50 one-dimension-wise or two-dimensional. 

[0023] A laser light source 1 1 outputs the laser beam which is the coherent light. A half mirror (optical 
branching means) 12 inputs the laser beam outputted from the laser light source 1 1, reflects a part, makes 
the remainder penetrate, and dichotomizes a laser beam. 

[0024] A mirror 21 reflects the laser beam reflected by the half mirror 12. Lenses 22 and 23 carry out 
incidence of the laser beam which extended the diameter of the flux of light of the laser beam reflected by 
the mirror 21, and the diameter of the flux of light was able to extend to the space light modulation element 
24. The space light modulation element (body light generating means) 24 modulates spatially the laser beam 
which carried out incidence, and outputs this modulated laser beam as a body light LI. A lens (body light 
optical system) 25 makes the partial field on the sensitive material 50 to which it was specified by opening 
of the mask plate 40 condense and carry out incidence of the body light LI outputted from the space light 
modulation element 24. 

[0025] A mirror 3 1 reflects the laser beam which penetrated the half mirror 12, and the partial field on the 
sensitive material 50 specified by opening of the mask plate 40 is made it to carry out incidence as a 
reference beam L21 . The partial field on the sensitive material 50 which was made to reflect the reference 
beam L21 which penetrated the partial field, and was specified by opening of the mask plate 40 as a 
reference beam L22 is made to carry out incidence of the mirror 32 again from a rear- face side. Mirrors 31 
and 32 constitute reference beam optical system, and carry out incidence of a reference beam L21 and the 
reference beam L22 to parallel from a reverse side mutually to the partial field on the sensitive material 50 
specified by opening of the mask plate 40. 

[0026] Next, while explaining actuation of the holographic stereogram listing device concerning this 
operation gestalt, the holographic stereogram creation approach concerning this operation gestalt is 
explained. The laser beam outputted from the laser light source 1 1 dichotomizes with a half mirror 12. After 
being reflected by the mirror 21 , the diameter of the flux of light can extend the laser beam reflected by the 
half mirror 12 with lenses 22 and 23, it carries out incidence to the space light modulation element 24, and is 
outputted by the space light modulation element 24 as a body light LI in response to a spatial modulation. 
At this time, the space light modulation element 24 is shown the image according to the partial field on the 
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m sensitive material 50 specified by opening of the mask plate 40. It is condensed with a lens 25 and the body 
light LI outputted from the space light modulation element 24 is irradiated by the partial field on the 
sensitive material 50 specified by opening of the mask plate 40. 

[0027] On the other hand, the laser beam which penetrated the half mirror 12 turns into a reference beam 
L21 . It is reflected by the mirror 3 1 and this reference beam L21 is irradiated by the partial field on the 
sensitive material 50 specified by opening of the mask plate 40. The reference beam L21 which penetrated 
sensitive material 50 at this time is reflected by the mirror 32, and that reflected reference beam L22 is again 
irradiated by the partial field on the sensitive material 50 specified by opening of the mask plate 40. 
Incidence of the reference beam L22 which carries out incidence from the reference beam L21 which carries 
out incidence from a mirror 31, and a mirror 32 is mutually carried out from a reverse side to the partial field 
on the sensitive material 50 specified by opening of the mask plate 40, and it is mutually parallel. 
[0028] If an element hologram is recorded on a certain partial field on sensitive material 50, sensitive 
material 50 will be moved and an element hologram will be similarly recorded in other partial fields. Thus, 
the sequential convention of two or more partial fields of each on sensitive material 50 is carried out by 
opening of the mask plate 40, body light and a reference beam are made to interfere in the partial field on 
the sensitive material 50 specified by opening of this mask plate 40, an element hologram is recorded, and a 
holographic stereogram is created. 

[0029] Thus, the holographic stereogram created Besides the interference fringe (henceforth "the 1st 
interference fringe") recorded by interference with the reference beam L22 and the body light LI which 
carry out incidence from the mirror 32 by the side of a rear face The interference fringe recorded by 
interference with the reference beam L21 and the body light LI which carry out incidence from the mirror 
31 by the side of a front face (henceforth "the 2nd interference fringe"), And the interference fringe 
(henceforth "the 3rd interference fringe") recorded by interference with the reference beam L21 which 
carries out incidence from a mirror 3 1 , and the reference beam L22 which carries out incidence from a 
mirror 32 is also superimposed mutually, and is recorded. 

[0030] Next, the playback using the holographic stereogram created by doing in this way is explained. 
Moreover, each playback is explained at the time of the Lippmann lighting and the Fresnel lighting. 
[0031] Drawing 2 is the explanatory view of playback of the holographic stereogram at the time of the 
Lippmann lighting. In this drawing, sensitive material 50 sticks and exists on the front face of a base 
material 51. Incidence of the illumination light L3 at the time of playback is carried out in the same direction 
as the direction of incidence of the reference beam L22 which carried out incidence from the mirror 32 at 
the time of record, and it is irradiated by the whole sensitive material 50 with which the element hologram is 
recorded. Since the illumination light L3 at the time of this playback is the same wave front as the reference 
beam L22 at the time of record at this time, the playback light L4 which reproduced the body light LI is 
obtained by the 1st interference fringe. Moreover, since the illumination light L3 at the time of this playback 
is also the conjugate wave of the reference beam L21 at the time of record, the conjugation playback light 
L5 which is the conjugate wave of the body light LI is also obtained by the 2nd interference fringe. 
Furthermore, the playback light (not shown) which reproduced the reference beam L21 is obtained by the 
3rd interference fringe. 

[0032] Drawing 3 is the explanatory view of playback of the holographic stereogram at the time of the 
Fresnel lighting. Even in this drawing, sensitive material 50 sticks and exists on the front face of a base 
material 51 . Incidence of the illumination light L3 at the time of playback is carried out in the same direction 
as the direction of incidence of the reference beam L21 which carried out incidence from the mirror 3 1 at 
the time of record, and it is irradiated by the whole sensitive material 50 with which the element hologram is 
recorded. Since the illumination light L3 at the time of this playback is the same wave front as the reference 
beam L21 at the time of record at this time, the playback light L4 which reproduced the body light LI is 
obtained by the 2nd interference fringe. Moreover, since the illumination light L3 at the time of this 
playback is also the conjugate wave of the reference beam L22 at the time of record, the conjugation 
playback light L5 which is the conjugate wave of the body light LI is also obtained by the 1st interference 
fringe. Furthermore, the playback light (not shown) which reproduced the reference beam L22 is obtained 
by the 3rd interference fringe. 

[0033] As mentioned above, with this operation gestalt, the reference beam L21 which passed through the 
partial field on the sensitive material 50 which should record an element hologram is reflected by the mirror 
32, it considers as a reference beam L22, and incidence of this reference beam L22 is carried out from the 
rear-face side of sensitive material 50. That is, the reference beam L22 which carries out incidence from the 
rear-face side of sensitive material 50 cannot bypass the side of sensitive material 50, and can shorten the 
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optical, path length. Therefore, a holographic stereogram listing device can be miniaturized. And creation 
time of a holographic stereogram can be shortened by shortening a standby time until an oscillation is 
settled, after moving sensitive material to the location which it is hard coming to gather an oscillation, the 
need for a cure over an oscillation should be mitigated, and a small holographic stereogram listing device 
can make so comparatively light structure, and should be exposed. Moreover, since the reinforcement of a 
reference beam L22 and distribution are fixed, two or more element holograms of each at the stable 
effectiveness are recordable. Furthermore, since one exposure is performed in two or more partial fields of 
each of sensitive material 50, fogging does not arise and the dynamic range of exposure of sensitive material 
50 is not narrowed. 

[0034] (2nd operation gestalt) Next, the holographic stereogram creation approach concerning this invention 
and the 2nd operation gestalt of a holographic stereogram are explained. 

[0035] At the time of the Lippmann lighting and the Fresnel lighting, in each playback, if the conjugation 
playback light L5 is reflected by the interface of sensitive material 50 and air, or the interface of a base 
material 51 and air, with the operation gestalt of the above 1st, the conjugation playback light L5 may also 
be observed for the playback light L4. Drawing 4 is playback of the holographic stereogram at the time of 
the Lippmann lighting, and the explanatory view of an echo of conjugation playback light, this — drawing — 
being shown — as — sensitive material — 50 — air — an interface — conjugation — playback — light L — 
five - reflecting -- having — if — the — reflecting having had — conjugation - playback— light - L ~ five 
- ' -- playback — light — L — four - being the same - a side — progressing — reflecting — having had - 
conjugation - playback -- light - L -- five -- 1 - playback - light - L -- four -- simultaneous -- observing -- 
having ._*******♦. Consequently, a reconstruction image is observed by the duplex and playback image 
quality deteriorates. 

[0036] Then, this operation gestalt adds an antireflection film to sensitive material 50. Drawing 5 - each 
drawing 7 are the explanatory views of the holographic stereogram concerning the 2nd operation gestalt. 
[0037] The holographic stereogram shown in drawing 5 has the layer of sensitive material 50 on a base 
material 51, and has the antireflection film which becomes order from the 1st layer 52, 2nd layer 53, and 3rd 
layer 54 on sensitive material 50 further. For example, sensitive material 50 is emulsion 8E75HD of Agfa 
whose refractive index is 1.63. The 1st layer 52 is a layer of the magnesium oxide (MgO) whose thickness a 
refractive index is 137.5nm in 1 .72. The 2nd layer 53 is a layer of the oxidation hafnium (Hf02) whose 
thickness a refractive index is 275nm in 1.95. Moreover, the 3rd layer 54 is a layer of the magnesium 
fluoride (MgF2) whose thickness a refractive index is 137.5nm in 1.38. The antireflection film which 
consists of the 1st layer 52, 2nd layer 53, and 3rd layer 54 controls the echo by the interface of sensitive 
material 50 and air. In addition, an optical absorption layer may be further prepared on the 3rd layer 54. 
[0038] The holographic stereogram shown in drawing 6 has the layer of sensitive material 50 on one Men of 
a base material 51, and the antireflection film which becomes order from the 1st layer 52, 2nd layer 53, and 
3rd layer 54 is on Men of another side of a base material 51. For example, the refractive index of a base 
material 51 is glass of 1.52. The 1st layer 52 is a layer of the alumina (aluminum203) whose thickness a 
refractive index is 137.5nm in 1.62. For thickness, a refractive index is [ the 2nd layer 53 / thickness ] the 
layer of the zirconium dioxide (Zr02) whose refractive index are the layer of the oxidation hafnium (Hf02) 
which is 275nm in 1 .95, and is 275nm in 2.0. Moreover, the 3rd layer 54 is a layer of the magnesium 
fluoride (MgF2) whose thickness a refractive index is 137.5nm in 1.38. The antireflection film which 
consists of the 1st layer 52, 2nd layer 53, and 3rd layer 54 controls the echo by the interface of a base 
material 51 and air. In addition, an optical absorption layer may be further prepared on the 3rd layer 54. 
[0039] The holographic stereogram shown in drawing 7 has the layer of sensitive material 50 on a base 
material 51, and there are the matching oil layer 55 and black glass 56 on sensitive material 50 in order 
further. For example, sensitive material 50 is emulsion 8E75HD of Agfa whose refractive index is 1.63. The 
matching oil layer 55 is the dimethyl silicone oil SH200 of Dow Coming Toray Silicone whose refractive 
index is 1.52. Moreover, black glass 56 is glass which distributed carbon, and a refractive index is 1.52. The 
reflection factor in the interface of sensitive material 50 and the matching oil layer 55 is 0.1% or less. 
Moreover, black glass 56 acts as an optical absorption layer. In addition, a matching oil layer and black 
glass may be formed in order on a base material 51. 

[0040] Degradation of the playback image quality which the echo of the conjugation playback light L5 in 
the interface of sensitive material 50 and air or the interface of a base material 51 and air is reduced, and is 
observed in each playback with this operation gestalt by making it above at the time of the Lippmann 
lighting and the Fresnel lighting is prevented. 

[0041] (3rd operation gestalt) Next, the holographic stereogram listing device concerning this invention, an 
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approach, and the 3rd operation gestalt of a holographic stereogram are explained. Drawing 8 is the block 
diagram of the holographic stereogram listing device concerning the 3rd operation gestalt. if it compares 
with the case of the 1st operation gestalt — this operation gestalt — a reference beam L21 and a reference 
beam L22 ~ it differs in that each direction of incidence crosses. 

[0042] The holographic stereogram listing device concerning this operation gestalt records two or more 
element holograms on sensitive material 50, creates a holographic stereogram, and is equipped with a laser 
light source 1 1, a half mirror 12, a mirror 21, lenses 22 and 23, the space light modulation element 24, a lens 
25, mirrors 31-33, and a mask 40. Mirrors 32 and 33 are formed in the rear- face side of sensitive material 50 
among these. Moreover, the holographic stereogram listing device has the migration means (not shown) to 
which the parallel displacement of the sensitive material 50 is made to carry out in the direction parallel to 
the field of sensitive material 50 one-dimension-wise or two-dimensional. 

[0043] A laser light source 1 1 outputs the laser beam which is the coherent light. A half mirror (optical 
branching means) 12 inputs the laser beam outputted from the laser light source 11, reflects a part, makes 
the remainder penetrate, and dichotomizes a laser beam. 

[0044] A mirror 21 reflects the laser beam reflected by the half mirror 12. Lenses 22 and 23 carry out 
incidence of the laser beam which extended the diameter of the flux of light of the laser beam reflected by 
the mirror 21, and the diameter of the flux of light was able to extend to the space light modulation element 
24. The space light modulation element (body light generating means) 24 modulates spatially the laser beam 
which carried out incidence, and outputs this modulated laser beam as a body light LI . A lens (body light 
optical system) 25 makes the partial field on the sensitive material 50 to which it was specified by opening 
of the mask plate 40 condense and carry out incidence of the body light LI outputted from the space light 
modulation element 24. 

[0045] A mirror 31 reflects the laser beam which penetrated the half mirror 12, and the partial field on the 
sensitive material 50 specified by opening of the mask plate 40 is made it to carry out incidence as a 
reference beam L21 . The partial field on the sensitive material 50 which was made to reflect the reference 
beam L21 which penetrated the partial field one by one, and was specified by opening of the mask plate 40 
as a reference beam L22 is made to carry out incidence of the mirrors 32 and 33 again from a rear- face side. 
Mirrors 31-33 constitute reference beam optical system, and they carry out incidence of a reference beam 
L21 and the reference beam L22 so that it may cross from a reverse side mutually to the partial field on the 
sensitive material 50 specified by opening of the mask plate 40. 

[0046] Next, while explaining actuation of the holographic stereogram listing device concerning this 
operation gestalt, the holographic stereogram creation approach concerning this operation gestalt is 
explained. The laser beam outputted from the laser light source 1 1 dichotomizes with a half mirror 12. After 
being reflected by the mirror 21, the diameter of the flux of light can extend the laser beam reflected by the 
half mirror 12 with lenses 22 and 23, it carries out incidence to the space light modulation element 24, and is 
outputted by the space light modulation element 24 as a body light LI in response to a spatial modulation. 
At this time, the space light modulation element 24 is shown the image according to the partial field on the 
sensitive material 50 specified by opening of the mask plate 40. It is condensed with a lens 25 and the body 
light LI outputted from the space light modulation element 24 is irradiated by the partial field on the 
sensitive material 50 specified by opening of the mask plate 40. 

[0047] On the other hand, the laser beam which penetrated the half mirror 12 turns into a reference beam 
L21 . It is reflected by the mirror 3 1 and this reference beam L21 is irradiated by the partial field on the 
sensitive material 50 specified by opening of the mask plate 40. The reference beam L22 which the 
reference beam L21 which penetrated sensitive material 50 at this time was reflected one by one by mirrors 
32 and 33, and was reflected by that mirror 33 is again irradiated by the partial field on the sensitive material 
50 specified by opening of the mask plate 40. From the reference beam L21 which carries out incidence 
from a mirror 3 1 , and a mirror 33, incidence of the reference beam L22 which carries out incidence is 
mutually carried out from a reverse side to the partial field on the sensitive material 50 specified by opening 
of the mask plate 40, and it crosses mutually. 

[0048] If an element hologram is recorded on a certain partial field on sensitive material 50, sensitive 
material 50 will be moved and an element hologram will be similarly recorded in other partial fields. Thus, 
the sequential convention of two or more partial fields of each on sensitive material 50 is carried out by 
opening of the mask plate 40, body light and a reference beam are made to interfere in the partial field on 
the sensitive material 50 specified by opening of this mask plate 40, an element hologram is recorded, and a 
holographic stereogram is created. 

[0049] Thus, the holographic stereogram created Besides the interference fringe (henceforth "the 1st 
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, interference fringe") recorded by interference with the reference beam L22 and the body light LI which 
carry out incidence from the mirror 33 by the side of a rear face The interference fringe recorded by 
interference with the reference beam L21 and the body light LI which carry out incidence from the mirror 
31 by the side of a front face (henceforth "the 2nd interference fringe"), And the interference fringe 
(henceforth "the 3rd interference fringe") recorded by interference with the reference beam L21 which 
carries out incidence from a mirror 31, and the reference beam L22 which carries out incidence from a 
mirror 33 is also superimposed mutually, and is recorded. 

[0050] Next, the playback using the holographic stereogram created by doing in this way is explained. 
Moreover, each playback is explained at the time of the Lippmann lighting and the Fresnel lighting. 
[0051 ] Drawing 9 is the explanatory view of playback of the holographic stereogram at the time of the 
Lippmann lighting. In this drawing, sensitive material 50 sticks and exists on the front face of a base 
material 51 . Incidence of the illumination light L3 at the time of playback is carried out in the same direction 
as the direction of incidence of the reference beam L22 which carried out incidence from the mirror 33 at 
the time of record, and it is irradiated by the whole sensitive material 50 with which the element hologram is 
recorded. Since the illumination light L3 at the time of this playback is the same wave front as the reference 
beam L22 at the time of record at this time, the playback light L4 which reproduced the body light LI is 
obtained by the 1st interference fringe. Moreover, the conjugation playback light L5 in which the 
illumination light L3 at the time of this playback differs in an outgoing radiation include angle from the 
conjugate wave of the body light LI by the 2nd interference fringe since whenever [ incident angle ] differs 
from the conjugate wave of the reference beam L21 at the time of record is also obtained. Furthermore, the 
playback light (not shown) which reproduced the reference beam L21 is obtained by the 3rd interference 
fringe. 

[0052] DrawingjO is the explanatory view of playback of the holographic stereogram at the time of the 
Fresnel lighting. Even in this drawing, sensitive material 50 sticks and exists on the front face of a base 
material 5 1 . Incidence of the illumination light L3 at the time of playback is carried out in the same direction 
as the direction of incidence of the reference beam L21 which carried out incidence from the mirror 31 at 
the time of record, and it is irradiated by the whole sensitive material 50 with which the element hologram is 
recorded. Since the illumination light L3 at the time of this playback is the same wave front as the reference 
beam L21 at the time of record at this time, the playback light L4 which reproduced the body light LI is 
obtained by the 2nd interference fringe. Moreover, the conjugation playback light L5 in which the 
illumination light L3 at the time of this playback differs in an outgoing radiation include angle from the 
conjugate wave of the body light LI by the 1st interference fringe since whenever [ incident angle ] differs 
from the conjugate wave of the reference beam L22 at the time of record is also obtained. Furthermore, the 
playback light (not shown) which reproduced the reference beam L22 is obtained by the 3rd interference 
fringe. 

[0053] As mentioned above, the following effectiveness besides **** is also done so for the effectiveness 
that the thing of the 1st operation gestalt does so also with this operation gestalt, and the same effectiveness. 
That is, with this operation gestalt, incidence of the reference beam L21 which carries out incidence to 
sensitive material 50 from a mirror 31, and the reference beam L22 which carries out incidence to sensitive 
material 50 from a mirror 33 is carried out from a mutually different side to sensitive material 50, and it 
crosses mutually. From this, the conjugation playback light L5 differs in an outgoing radiation include angle 
from the conjugate wave of the body light LI in any case of the playback at the time of the Lippmann 
lighting and the Fresnel lighting, and - sensitive material ~ 50 - air - an interface - a base material — 51 - 
air — an interface -- conjugation — playback - light - L - five — reflecting - having had - ****** ~ the — 
reflecting -- having had -- conjugation -- playback -- light - L -- five -- ' -- playback -- light -- L -- four - 
differing » a direction - progressing ~ since -- reflecting - having had -- conjugation playback - light » 
L — five — 1 — playback — light — L — four — simultaneous — observing — having — things — there is 
nothing . Consequently, a reconstruction image is observed by the duplex, there are nothings and playback 
image quality does not deteriorate. 

[0054] (4th operation gestalt) Next, the holographic stereogram listing device concerning this invention and 
the 4th operation gestalt of an approach are explained. Drawing 1 1 is the block diagram of the holographic 
stereogram listing device concerning the 4th operation gestalt. The holographic stereogram listing device 
concerning this operation gestalt arranges the units Ul-UN of N (N>=2) unit ****** and N individual for 
the thing of the 1st operation gestalt one-dimension-wise or two-dimensional. In addition, it is referred to as 
N= 3 in drawing 1 1 R> 1 . 

[0055] As mentioned already, each unit Un (n= 1 - N) of the holographic stereogram listing device 
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conceiving the 1st operation gestalt, i.e., the holographic stereogram listing device concerning this operation 
gestalt, can be miniaturized. For example, if die length uses that whose path is Smmphi extent by about 
30mm as a laser light source 11, size of each unit Un can be set to about 100mm about a direction vertical to 
sensitive material 50, and can be set to about 30mm about a direction parallel to sensitive material 50. If 
sensitive material 50 is A4 size (210mmx297mm), as for a mask 40, it will specify 7x10 partial fields 
simultaneously among many partial fields on sensitive material 50 while two-dimensional array of each unit 
Un is carried out to seven-line ten trains. And each unit Un records an element hologram on which partial 
field which corresponds among 7x10 partial fields specified with the mask 40 simultaneously. 
[0056] Thus, the holographic stereogram created is the same as that of the thing of the 1st operation gestalt, 
and each playback of it is the same as that of the case of the 1st operation gestalt at the time of the 
Lippmann lighting and the Fresnel lighting. Since the element hologram of N individual is simultaneously 
recordable using the unit of N individual arranged one-dimension- wise or two-dimensional, the time amount 
taken to record an element hologram on two or more partial fields of all on sensitive material 50 serves as 1- 
/N as compared with the case of the 1 st operation gestalt, and can be managed with this operation gestalt in 
a short time. 

[0057] In addition, it is also suitable to prepare an antireflection film and an optical absorption layer on 
sensitive material 50 or a base material 51 with this operation gestalt as well as the case of the 2nd operation 
gestalt. Moreover, although each unit UN was made into the holographic stereogram listing device 
concerning the 1st operation gestalt with this operation gestalt, it is good also as a holographic stereogram 
listing device concerning the 3rd operation gestalt. 
[0058] 

[Effect of the Invention] As mentioned above, while body light carries out incidence of the reference beam 
to the partial field of sensitive material from the same side as the side which carries out incidence according 
to the holographic stereogram listing device or approach concerning this invention as explained to the detail, 
body light carries out incidence of the reference beam which penetrated the partial field to the partial field of 
sensitive material also from a carrying-out [ side ] -incidence and opposite side. By doing in this way, a 
holographic stereogram listing device can be miniaturized, and two or more element holograms of each at 
the stable effectiveness can be recorded, and the dynamic range of exposure of sensitive material is not 
narrowed. 

[0059] Moreover, the direction which carries out incidence of the reference beam from the above-mentioned 
identitas side, and the direction which carries out incidence of the reference beam from the above-mentioned 
opposite side are suitable also for that it is mutually parallel crossing mutually suitably. Since the reflected 
conjugation playback light progresses in the different direction from playback light even if conjugation 
playback light is reflected by the interface especially in the case of the latter, the conjugation playback light 
and playback light which were reflected are not observed simultaneously. Consequently, a reconstruction 
image is observed by the duplex, there are nothings and playback image quality does not deteriorate. 
[0060] Moreover, the holographic stereogram listing device concerning this invention records an element 
hologram on which partial field to which N (N>=2) unit ****** and each unit correspond the light source, 
an optical branching means, a body light generating means, body light optical system, and reference beam 
optical system among two or more partial fields on sensitive material simultaneously. Moreover, by the 
holographic stereogram creation approach concerning this invention, the partial field of N (N>=2) individual 
is chosen one by one among two or more partial fields on sensitive material, and an element hologram is 
simultaneously recorded in each partial field of these N individual. In this case, since the element hologram 
of N individual is simultaneously recordable, the time amount taken to record an element hologram on two 
or more partial fields of all on sensitive material serves as 1-/N, and can be managed in a short time. 
[0061] Moreover, by the holographic stereogram creation approach concerning this invention, it is 
characterized by adding an acid-resisting means to sensitive material. When the direction which carries out 
incidence of the reference beam from the above-mentioned identitas side especially, and the direction which 
carries out incidence of the reference beam from the above-mentioned opposite side are mutually parallel, it 
is suitable to add an acid-resisting means. By doing in this way, the echo of the conjugation playback light 
in the interface of sensitive material and air etc. is reduced, and degradation of the playback image quality 
observed is prevented. 

[0062] It is created by an above-mentioned holographic stereogram listing device or the above-mentioned 
above-mentioned holographic stereogram creation approach, two or more element holograms of each at the 
stable effectiveness are recorded, and the holographic stereogram concerning this invention is excellent in 
regeneration efficiency. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/31/2006 



JP,200 1-075465, A [DETAILED DESCRIPTION] Page 10 of 10 



[Translation done.] 



http ://www4 . ipdl . ncipi . go . jp/cgi-bin/tran_web_cgi_ejj e 5/3 1 /2006 



JP,2001-075465,A [DRAWINGS] 



Page 1 of 5 



♦NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

50 

\ 




[Drawing 3] 

50 51 




[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/3 1 /2006 



JP.2001 -075465 ,A [DRAWINGS] 



Page 2 of 5 




[Drawing 5] 

S3 5 ? 50 f 



[Drawing 6] 

53 fflo 



[Drawing 7] 
56 5 , 5 so y 



[Drawing 8] 



http ://www4 . ipdl .ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 



5/31/2006 



JP,200 1-075465, A [DRAWINGS] 



Page 3 of 5 




[Drawing 1 0] 



Ls \ 50 51 




[Drawing 11] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/31/2006 



JP,2001-075465,A [DRAWINGS] 



Page 4 of 5 




[Drawing 12] 



114 116 




118 



[Drawing 13] 



122 



123 




124 



[Drawing 14] 



http ://www4 . ipdl .ncipi . go . jp/cgi -bin/tran_web_cgi_ej j e 



5/31/2006 



JP,2001 -075465,A [DRAWINGS] Page 5 of 5 



136 




[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 5/31/2006 



Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2001 -075465 

(43)Date of publication of application : 23.03.2001 



(51)IntCL G03H 1/26 

G02B 1/11 



(21 Application number : 1 1-250260 (71 Applicant : HAMAMATSU PHOTONICS KK 

ART NAU:KK 

(22)Date of filing : 03.09.1 999 (72)Inventor : TAKEMORI TAMIKI 

KOSAKA MASAOMI 
KON KENJI 



(54) DEVICE AND METHOD FOR FORMING HOLOGRAPHIC STEREOGRAM, AND 
HOLOGRAPHIC STEREOGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small-sized 
holographic stereogram forming device capable of 
separately recording plural elemental holograms with a 8- 
stable efficiency and preventing the dynamic range of the 
exposure of photoreceptive material from being narrowed, 
and to provide the honographic stereogram forming 
method. 

SOLUTION: As for thp holographic stereogram forming 
device, laser beam outputted from a laser beam source 1 1 
is branched into two ways by a half mirror 1 2, one is object 
light L1, the other is reference light L21. The reference 
light L21 is reflected by a mirror 31, and a local area on 
the photoreceptive material 50 defined through the opening 
of a mask plate 40 is irradiated with the reference light 
L21. The reference light transmitted through the 
photoreceptive material 50 is reflected by a mirror 32, and 
the photoreceptive material 50 is irradiated with the 
reflected reference light L21 again. As for the reference 
light L21 made incident from the mirror 31 and the 
reference light L22 made incident from the mirror 32, the light L21 is made incident on one side of 
the photoreceptive material 50, the light L22 is made incident on the other side of the material 50, 
and the light L21 is parallel to the light L22. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 



http://www1 9 jpdl.ncipi.go jp/PA1 /result/detail/main/wAAA9baqlxDA41 3075465P4.h... 2006/01 /31 



Searching'PAJ 2/2 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19jpdl.nclpi.gojp/PA1/result/detail/main/wAAA9baqlxDA413075465P4.h... 2006/01/31 



(19)B*@H*!W (JP) (12) 2r ^fj =f & 81 (A) (lOfciKBH&HfMi 

#182001-75465 
(P2001-75465A) 
(43)&S B ¥J«13JE 3M2SB (2001. 3. 23) 

F I f-73-r(0#) 
G 0 3 H 1/26 2 K 0 0 8 

G0 2B 1/10 A 2K009 



(51)IntCL T WSffiSft 
G0 3H 1/26 
G0 2B 1/11 



*BE&£ *iffcfc Sf*S©&10 OL (£ 12 H) 



(21)ffl«#*» 


1-250260 


(71)ffllHA 


000236436 










(22) WIS 0 


¥J*11<¥ 9 n 3 H (1999. 9. 3) 










(71)tHIHA 


598096337 
















ItSmtS^fp A 2 TBZ4- 2 






(72)5MMF 
























(74)«SA 


100088155 



















(54) *n^57^y^x5 l ^*^9'A^«|i^a:c^efe*60Cfc:^n^97><yi'X?l'^^A 



(57) mm 

5. 

DBft^gQ l--*f ftj® 1 1 ts> % ffl*r £ tlfz \s-+Wt 
tfftfiSf-fSnS. 57-3 1 fr£A*ff5#MftL2i 

fc^y57-3 2*>e.A*frs#sg^L22t±, 




^Afft£3£Bo 

SI. 

Bo 

N (N^2) n^-yh«i^T, #3L=v Y&mi&fffi 
Bo 

ts^Xty&ftt&m9tt*T&-Z-&XSnk*v7'7L.Z 
mm LT *D 9=7 7 ■< >V * Xf t-* z^ma-r s n 

KMfr s nfc ptts^* 2 ^tt u 

mmztirc^&ytzvoftytt hxt!mmmtm±(om 
mmmc 

2 tirci&jj<D*i=F®yt*&mft tvx. $mvat* 



(2) #H2 0 0 1 -7 5 4 6 5 

fat. imBm<»wfrz&mytii*Mzi£2>iifot.i>\ 

?77^»^Xf A^75lio 
10 77^-?7XfW7 AffrST? ?£» 

n (n^2) me>mwmm*mmcMsiisT, cne»N 

U*y7Af&*7xBco 

cis#^ i o ] m&m i ~ 4 ©ran^ 1 «tc^© * 

20 a^7^y^X7 i l'^^i»f^figSB*ri:l4B^5 

77-f^xf uty^A, 

[000 1] 

it 2 ^7nttK:®^M»±tciaa5 tTU^Tv vS©* a 
^77^ -y ^X7"U^y^A^fig-rS«Bfe<t^73 
30 &£tftc, COj;?!6:*n^77-f^Xfl'*^ 
^ Z»^fiKSBS t±7J£»C * D flfc* 0^77^ 
•y ^X^U-^-^AlcHI-rSt.'OTfeSo 
[0002] 

[fi£3fe<D8ffi] *ny77^-^XfU^7Ati > m 

40 i5ft*D^77^ y ^X^U^^AKli. l^jcO 
fe<Dfc2^7c©fe«0i:*^5o 

[ooo3] y y7?vi*Dy77-f »^xt 

6 8 6f^J , M2 ^^8-2 8 6 5 9 5^ 

so mi . ts&U, £it«3 rajp, fls, -iNiflcu— »f*ffl 



-2- 



KfcBitsfcsr, H2iHiHod i c mm&ffi&mj: 

pp. 44-47 (1995) J tM^$nTt>S. 
[0 0 0 4 ] m 1 2 ti, 1 fcettStlfcU 

u 2^5nrci^-ifjt©-^r*=^-i i 3*5«fctf 

1 4^/H^t^T^H?^P^l 1 5 k: A 
^F4^H^1 1 StcfcOgpfcgttfcl— 
1f3tt*«K*3ttbTUvXl 1 QH&X&mtni 1 7 
»CA**S-£3. £fc, a-757-1 1 2»C«tD 2#Hg 
£ttfc U-lf )te<Dffi^#mi: U57-118%8 
T^T^^l 1 7fctf&fr&A*f;*-tiN5. SttttBl 1 

m*w?L.itmm.?z>* ^lt. ^ra^^nse^ i 
5\cmm?z,wmttme.?z££t>icmxMm i 7* 
^»$^t, &rfc*mi 1 7 tvm&commimzti? 
ti\c&m*vy^KttmMsmi^ &mtm i t±\c 

•J 7 7>VS*P^77^ •^XfUtm^M'T 
5. C<D<£ -plcLT. 0. 3mm~0. 5mm^R|1?S 
^*aif7A/)'8J6#Sl l 7±k:7'Wttk:ES« 
ft. 'J v7*-7yS*n^77-f -y^Xrl/^7AW 

1 7 ±©SSf ^7 m 

CO 0 0 5] 01 3tt. iSUlCfiB^ftfcU VT^Z/ 

6S„ C<D^»c^-r«»T*{±, £N87fe^psf|? 1 2 lfr 
P.mxl^nrc^^UvXl 2 2 2 
3fcAI*?-ti-5o Sftttm 2 3£rS£©LT£#* 

S*nmi 2 4TS»Lfc3t«#BS)fctbTS)t*f 
»l 2 3lcWft*»6A«a**. fl/Tv SmttSHS 

2 3*wk#t, *%tmi 2 3±nmma>nmmm 

3±ti;?7VyS*a^77^ y^X-rM-^Afc 

CO 0 0 6] @l 4W\ XSOfcffiig^tifcy y7Vy 

3&So C©0tc^-r^«T'«, U— tfyfeSU 3 1 A^tB 
ft2ftfcU-*f?fr&^-:7==7-l 3 2»c«fc?>2#l& 
U 2^lK3?n/c:^— »f3tt<0-»*U>X3Rl 3 3*J§ 
T^Mrt^P^l 3 4»cAltS-e, £RSftgfiiSI?l 

3 4 te<fc 9 £H«3ttfc u-lf L/T U>X 
1 3 5*gTS)t#fil 3 6»cA«?-li-S. /\- 
757-1 3 2 K <fc 9 2 tlfz U-lf Jt<Dflfi73^# 
!$7fc£LT\ 5 •5— 1 3 7*5<l:tfS7— 1 3 8£flM#lc 



(3) 2001-75465 

mftgmm? 1 3 4 ic«^-r smms^^m-t s t £ ^tc 

Jgft*m 1 3 6 Sr&ftS-ti-T, &ft*m 1 3 6 ±<OW.&. 
ftWSl 3 6±ICU 7 7»S*D^77^-)'^fl/ 
CO 0 0 7] 

SU fcfB*Sftfc*o ^97 ^x^Ut^Affcig 

mm 1 7fcAS*£-£Tggt*ay7A*E&-r57'ci& 
#59^*^7t«»l 1 7<D<M7?£2lH)LTg5)t*m 
1 1 7©»&fr£,Alfr3£?k:#!8ft}^^gtf3 
<&M#i&S„ LfctfoT. *Dj?77^'^XfL'*^ 
■?Af^JSK«Hti^ffit0fe£0fc*S. #»cgSJfe*mi 1 7 
20 *M4*M , X J ¥> A3tM , Xoi§-&fc:i±, *D^ 7 7^y 

* ^ 2±fti3Mm<D*gU£immT'& s. 

CO 0 0 8] ^3!<9*ni'77-f7i'XrU*y7^ 

co 0 0 9] x«2ioj:c;s:iK3^n^ r tiicfei?*n^: 

ttm 2 3*®SLTS«ffl2ha^7i»l 2 4TSWL 
LTS3ttJS 1 2 3fcW^ft>C,A«*-a- 

^1 3 6<omft,m&<o&ft*:mi&$-&&££-c, mmyt 

COO 1 0] b*^U Xffl?2k:f2«$nfc*a^7w 

tetter, &%.Ltz$hm-em$i<D&m*a7^L>z:ix ; e 
so n^rte^-rsc^-e^^^,, 



-3- 



5 

[0 0 1 1 3 Sfc. %M3\c%3.m2titc*a7^74 -y 

[0012] ±iBrae^%»m-r5^k:*« 

[0 0 13] 

[SS«r<SSfrSfcii)<0#g] *^lc^S*n^7 

y-7^*#fig-rs^BT-*-3T. (1) *i=?m&t&tr* 
zftmn. (2) )tjg*^ffi*2jnfcpr^)t^2»ite-r 

(3) 7^(&#SK«fct>2#tffr£*l*:- 

» Aitr zwt m— fflja* 1 Ait* -a-s 1 1 

[0 0 1 4] *5mic&%*ui??7 ■< virX7-U*7 

ism&br>T, (i) ttraettftsnfcOTgH&eaa- 

ttU (2) 2»tt«ti?t— *O^RW6*ffiHWlcail 
±©H»T«*fc.Mt«** (3) ZSWfcSftfcflWOSH 1 

lt, «m^A*rr«M&i3— off* 

[0 0 15] Ct\Z*¥Bm£&&&V?'77-< y^Xf 

s ftfc*m*jtett##*#ii»c * o 2 »«s tu 2 



(4) 1fi82 0 0 1 -7 5 4 6 5 

*n??&?n?n*Gflt-9"«c&*rc«« s* 

[0 0 16] $fc. *^tS5*D^77-<yi'Xf 

h&np 2 filers nci«%<, 

[0 0 17] *«W»C«5*a^7-f »W 

4Mf:%%¥3R«J:CWIR%M&¥9R«N (N^2) 

40 i/Nt*D«l»IBIT»tr. 

[0 0 18] *^C^5*n^77-f^Xf 

[0 0 19] *5^k:«S*a^7-f v*7sr\s*9 
SO =7hAZ, ±IBO*oy77-fy*X7 i l/*j'7A^ 
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Co 0 2 0] 

^xm— vsmicam— <e>eh§&#u a«-rsifiwj& 
C0021] (mi ©fUssjgaD ?tr, *^wt«s4> 

iz-z>^xmmTz<, mm. mi (omBmmc^^o 
7=7? * v**Tis*9=7i>ftimm<omimT-2b2>. 

C0022] &mmi&ic0kZ*aP ; 7y*v*X7-\s 
fig-rstwTSoT, u-yytm 1 k ^-757-1 

2, 55-2 1 , \s>X2 2.2 3. £NMraBR72 
4. U>X2 5, 57-3 1, 3 2*^7X^4 0* 
{I*. 5. Ctl?.©T^57-3 2<7)*{±g5^i^5 OCD 

fcSft*m5 0 * 1 #7cft£;fc« 2^7cWfc I Fff©I6^ 
[0023] U— *ffta£i 1 RlTPrtT-a&S^— if 

Tfrfctitfj-TS. A-757- (KW&^W 1 2t±, 
-*f}Ogl lfrSfflft^tlfcU-lfJfr&AftU — gp* 

sw^^sp^s® s-a-T u- tf^t* 2 

[002 4] 5-5—2 1 H\ /\-:755— 1 2»Cfe»3S 

»*> 55—2 1 ic£K> &.m-£tircis—y ! yt<r>ytm.m%:& 
¥2 4»ca«s-&5. zsMX^mm? c^s»y^^ 

®) 2 4t±, AMLfcU— y^SHW^PLT, C 
O^iS^tifcU— tf^fe^rtLi i:LTtb*-r«o U 

>x mfcffiK&j® 2 5 a, SHMaenKrz 4^e, 

5. 

[002 5] =5—3 1 li, M-757- 1 2*jgjlL 

0OMPh:j:D*Wt«ftfc«3Wfi5 o±o«miW«fc 
A*f^*5„ =5-3 2 lis ^-<0^m®«?r^©Lfc# 
«DttLii*E»S-*T«HJttLni:LT, ?^«4 0 

©BBpict !?^sftfta)eH85 o±o^misigEfca 

Sffl!lfre,|ft/Aah*-&5. 55-3 1 *5«ktf3 2M\ # 

m^^nrc^^ 5 o ±<DmffimmicftLTSMzm 



(5) 1fP2 00 1 -7 5 4 6 5 

[0026] mc, *gzm&m\c&z*a?^y4 
nfci^— ymt. A-757-i 2tcj;!3 2»ng2:5n 

5. a-757-1 2»ciDS«5nfcl— ifrtli, 5 
5-2 1 fc^tJKftSnfc&fc, ls>X2 2*5j;tf2 3 
/0 fC <k t? Tfcfcgtfffitf £ ttT^^SlJiH 1 2 4 K At* 
U SK7t^m?2 4»c<l:!3^HW*^iS%S^T^ 

2 4(Ctt, ^X^tS4 OtDHPtCtO^^tX^^ 

«5o±o^mffiiS»cisufcii^a^?nTt-'5. ^ 
F$yegmm?2 4 ^^aiTj^nfc^jtLi ixvx 

2 5fc«fc!>jl0te**U T77S4 0OBSPlCj;»3^^ 

[0 0 2 7] —73. a-757-1 2£3®Il,;teU— *f 
3t«#M7tL2ii*S„ C©#M7feL2it±. 55-3 1 

rcmmtn 5 o ito^m^^fc^^tis. cotts 

5 0 £3® Ufc#S83fc L 2 1 li 5 5- 3 2 »c <fe \) K 
W?^ ^-<OEI#*tl^:#SS7tL22t±. ?X^«4 0O 

us p»c <fc m&z titzf&mt n 5 o ±<ommmmicmxf 
istsns. 55-3 1 *^7J*-rs#M7tL2tfej:t; 

55-3 2frc,A*f-rs#agftL22l±. TX^|g4 0 0D 

gspt j: t» nfcs?t«^ 5 o ±<ommmmctt l 
0 [0028] m&mns o±co^mmm^icsm^o 

m 4 0 ommc & k> mfeztitcmmtn 5 0 ±<ommm 
mtcis ^xmw^t t t z^mz -a-r^ig* n y 5 

[0 0 2 9] C<0J:dlCLTf^fig3nS*o^5^w>y 
0 ^XfUt^Ali SMRI<£>55-3 2 7b^A«-rS 

M 0-XT r»i©TiW«j Ofi&k:, ^®ll!l<3D5 

5-3 1 1?£>AM?Z>&mtLz\ tfttt)tLi t<0T^ 

7) , fe«ktf, 55-3 l*^7^^5#^7tL2it5 
5-3 2fr£7v«*-r5#MftL22i:<DT#K«fc9f2g£ 
nsT^ (WT T^SOT^J i:l/^7) fe, S^MC 

sa u tie® ztxtz © -c s „ 

[00 30] ^»c, C<0«t7tcL.Tf^fiK?nfc4->o^5 

> yjytxTUxy^i^zm^rzn&ic-o^xmm-r 
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[003 l] 02it U «y TvvjPEBfo^ci -r 
^XxUtf^AOB^OiKIEST'i&So 

gBt*m5 0ti3d${*5 10^®±fc&»LT#*E 
UT^So S^WSSWJtLsa:. E^mc = "7-3 2 
frZ Alt Lfc^Mft L 22 O AS*7? ft t 07j|&]tc Alt 
•r5fcOT-£-3Tx g^*o^AtffBgSftTl->5& 

OB^M^ L 3 «\ %2.m$<D&Wt Li2 i: 5 
Cfcfr^ SSlOTSSSK^x ^^Li^rS^bfc 

[0 0 3 2] 03 tt, 7WIWO*D{'77^7 
*X-rl^t^AOB£OiJifll!0-v?;&5. CO0T?*>x 
&ft#»5 0«3d$f*5 1 <0^a±k:^aLT#«ELT 

AAf Lfc#BS^ L 2 1 O A*f 7} IrJ i: ft— 075" IrJK AUf 3 
feOTS^T, B^ay^AtfieS^nT^S&ft** 

Wft L 3 1±, eMxB$0#B8ft L2 1 t; ft— fcST'ifc 5Ct 
fr£x fg2 0=R#K5fc<J.>3x <to#KL\1tW£.vrcW£. 
KLtimZtxZ, $7"Cx COff^OSgfiliftLsttx C 
®$$<D&Wt L 2 2 0#a&T' fcifc 3 C £ *» £x HOT 

as»tej:t), iw*jeLio««ai[-e**ttaii^L$fc 

»6ti«. &30T#«k:<J:>Jx #ga)tL22^ 

[0 0 3 3] «±<o«t-5lc, ggi*u 
^AftEflW^WttWfts o±ojam«Stt*iIiaL 
fc#H©tL2i*59— 3 2TSS*S-e-T#M)tL22fc 

SB)tL22« > &^S5 0Ofl(!l7j*2lsJt-5Ci:tf& 
* 9 7 -f y * X -r ^ AflF«Wl«'J^iiT:-r 5 C * 

s * fc&tigi&tf jr* s * -?of*wi*n*s < -r s c t 

t?x 2Kn^7-f y^X^W^A«DffjWM*«< 
■T5C *ftx «BtL«03MW»*««— 



(6) 1^2 00 1 -7 54 6 5 

70 

[00 3 43 (*2<9*MgglK) *S»ltefl,** 
7Y»*XfW-W AOS! 2 ©SttBBMBcov vf SW! 

[0035] ±mfS 1 OHMO^ttViix V v rwjBBH 
*f»5 0 fcSSKfcOjraKMdWM 1 fc^SCfcOW®^ 

JO J58WI5©*ny9:7^y*X^l':a-^A©if£*5.i:tf 
tCx SiJt*t»5 0t^i:<OJ¥ST«ta^)tLs^S 
4fcft-offllk:ii#x swsn^ss^Ls- 

JfcL4t««ra^k:8!Ss«nSCt»C«:S. If 
[0 0 3 6] fcr, **Mmfiit±x ^)t«»5 0k:M 

[0 0 3 7] SStc^-r^a^^-ry^X^U*^ 
A«x 3fc«Ff*5 l<D±lcS)temE.5pOj|«t«0. 
S»ttt»5 0<D±»i:Wlk:miOS5 2x M2«Jl5 3fe 
«tt«l30Ji5 4*i»6a*K«|»ih«36l«**. fUttx 
&ffiSn5 0«x JB#f4W 1 • 6 3 7«87^77ao 
SjJW 8 E 7 5 H DT?*S 0 m 1 ©@ 5 2 l±x ®Sf^*^ 
1.72 TMPAt 137. 5 n m'?feSlMr? , ?*3'9 
A (MgO) S2 0l5 3l±x 

1.95 -PKI?^ 2 7 5 n mt»25SBtffc' V7— *>A (H 
JO f02) <DmT'$>Z>. *fcx ^3©J15 4tix WW 
1. 3 8TW*'13 7. 5 nm~C&Z>y 
^A (MgFj) ©^TfeSo ®1©152, S201 
5 343,fctfm3<D»5 4&£>%iZ>&Mm±mit, 
»5 0fcffl»tOWB5TOKW«*IlWra. *33x S3 
OA 5 4 0±»cM»c)t5RiR® *^tJT t> i ^. 
[0 0 3 8] 06t<:fNt*ny77'f '?^XfW7 
Attx ^#»5 1 O— 7JOffi±k:S3t««5 OOltfS 
t»x 3a»*5 1<0«DSr©ffl±li:)mcJ(IlOJi5 2 % S2 
©JS5 3fe*tf^30jB5 4»&«:«SifRjkHS l « 
-/0 5 0 flRfcfx 3£J*f*5 1 t±x ®St^*' 1 . 5 2<D*W 
T-$.5o 110152a, IBKW 1-62 1?^?*^ 1 
37. 5nmt$57;V5t (AI2O3) OS"i?^5o 
m20J15 3tix 9 5Tii!i)'2 7 5nm 

■e«»*fly\7— f A (HfOi) Of, $fct±x JB*f 
*«<2. 0fBlt^2 7 5 nm-Cfe^BSft^l/^Ji^A 
(ZrOO 0)11?^So Sfcx 3I30J15 4&X ®Sf 
3 8T'^P*M3 7. 5 nmT?^57-yfbT^ 
*->SA (MgFO Of?S5. MlOjl5 2x 
QM5 3«J:tf830M5 4fr&&SKftfl&ibM<*, 3£ 
50 }$ft5 1 i:^Mi:0^®-C-OK«*ai^J-r5„ fc*5x IS 
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3 (DM 5 4 <D±\c3ElcW&lfmttm<>fT & 

[0 0 3 9] muc^-rt-uif^y^ 7*^fW7 
Ali. 3£*#f*5 1 <D±fc^^»5 0<OJl*^»?, Hie 

mtfi'l. 6 3T$57y7 T%koy&&i8 E 7 5 HD"P$ 
5. Vy^i^-OWi 5 5»3u 1 . 5 2T*& 

>*W;l/S H 2 0 0 T'*5o Hfe;*77X 5 6 t$« 

#-#V*^Lfc:tf7XT;&oTB8T3Stf 1 . 52T? 

Sft*m5 0 tT^^V^W;Vfli5 5 iL<D&m 
T*(Q&Mtm±0. 1 %JWTT'365„ $fc. Hfe3ST^X5 
6«, JtKiCyi^bTflFffl-rS. fcfc, !£#{*5 1<D± 

coo4o] «±©j;5fc-rsz:tTj» xmBmt&Q 

y >y u y u^mmm ; tt\ : ei\<o 

n mc^x. &mtn so t&%.t ©j?b-»$>3£*i# 5 

[004 1] (S3^)SlfiSJgSD ^C, ##SWlC«S* 
o^77^ ■y^X^l^^Affr^&fc.fctf/jaifce, 

l 2 1 43 £ xsmm. l 2 2 ^t^^jj^-nnf^^ 

[0 0 4 2] *Saft«JHk:«5*;a^7-fy^X-rU 
* ^7 AffriSc3ie«, J£tt*m 5 0 ±lc*g&0Dgig* a 
^■7A*fSSLT*n^7'f y^X^U;i-^7iv&f£ 
fiR-T5t>iDT**oT, U— ; tfj&gil K a-755-1 
2, 57-2K.UVX2 2, 2 3, ^$&m&m*Z 
4. U>X2 5 V 57-3 1~3 3feJ;rfTW4 0% 
cn^<D^57- 3 2^<ttf 3 3l±&mtft 

[0043] is—vyem 1 n±, pr^jfe^su— tf 
A-757- 1 2t±, 1^ 

-IfJtJSl lft>&{bft£ti;feU— tfTfr&ATJU -sb* 

s*f s-e^gip&igja^-a-T 1 — ifjt^r 2 »ttrs. 

[0 0 4 4] =7-2 1 « x A-757- 1 2lC<fc»3£ 
^tlfcl^-lf^SWS-a-So U>X*2 2*5«fctf 2 3 
57-2 1 \CHK>Rm^tltcU~^(09&m^ 

?2 4KA»2-eS. £Htt£HX7 ($f#7fcl§<££ 



(7) 1fBB2 0 0 1 -7 5 4 6 5 

12 

>x (.yn&y&t&m 2 5 a, £n%sn*72 4*p£ 

[0 0 4 5] 57-3 1 lis A-757-1 2*jg31L 

o©ggptc«fc t)^?n^jt#«5 o±<o^mtiis»c 

A*tS*3. 57- 3 2*5<fclf 3 3 ^(Om^M^ 

mmLtc&myt l 2 1 %jm^tcs»* -a-T#s§^ l 2 2 1 l 
±.<Dmffiffimcm&Wfr z A*f £ -e s„ 57-31 

~3 3l±s ^W@&f*ltmi8.VTisK> , -7X^4 0 

UTS(r^a*Offll*^SV-'tC3^S , r 5 J: -5 L2 1 

i3i:tf#M^L22*A«S-ar5. 
[0 0 4 6] *5ySJgSI{C«S3M3^77v -y* 

Xf U*^72>ffr^fi<D»mco^TaBfl§-rs t £ *> 
t> **SS^SSt«S*;a^77-<-y^X7 1 U^-^7A 

fttiftmc^Twn?*. u-ifjfejui l^sta^js 

20 1f3fctt, A-757- 1 2 1 * t> 2#tffo**l 

5. a-757- 1 2Jc«tDSIt^tvfcU-ifJtet±> 5 
7-2 HCJ:«3S*?n^fc. UVX2 2:fc,fctf2 3 

ffl^^m?2 4*^tB7J^tlfefei*3teLi{±, P^X 

2 5tJ:t)ft)t?n« TX^tg4 oco^pfc«tDMS5 

30 nfc®7tws5o±<75^m«u^u:Bgi^$n5. 

[ 0 0 4 7 ] — 7?\ /\— 7 5 7- 1 2 ^Sil Lfc U—*f 
««#M^L2ifc*S. C<JD#^L2i«. 57-3 1 
fc.J:»?Slif«nT. VX*«4 O^PlcktJM^^n 
/■cg57t#« 5 0 ±OAJfflNKlc!8*reft«. C©t 

5 0 ^r^jS bfc#M3t L 2 1 1± 5 7- 3 2 ^«ttf 3 
3»cJ;»?JiH^fcSI*sn, f«57-3 3\c&K>m.MZ 
nfc#M7feL22tt. ^^«4 0<DIPKJ;!3^tl 

fcS53t»^ 5 o ±<ommmm\cnxsmm z . 5 7- 

3 1 *^AW^5#M^L2ii3<J:t;57-3 3 2>>e,A*f 
40 -r5#Bg?tL22ti. TX^«4 OOffiPfctD^^n 

[0 0 4 8] ^ft*ra5 o±©^s®m^^cg^a 

y7^fE@-rSi:s S5?t««5 0^1ftS-frT. ftfiC!) 

ffi4 0<OF^Pfc: < J;»3^5tlfcSJt#«5 0±^mfg 
SO A^fH^LT, *n^7-<^Xf^i'7A*M 
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[0 0 4 9] Z.<D£v\CVTftl$.ZtlZfrtii?^yjy 

^-3 1 fr*,*M?Z>m$?thi\ fcWt^Li fc<DTS* 
•5) > *5<J:tf. 57-3 1 ^?>AI^-r5#.^L2i £5 

[0 0 5 0] 3fcic, c«<fc?lcLTm££ti;fc*ay^ 

[oo5i]Ei9»±. vy-msfflmmomo-y^y-f 

l±. ®7t««5 0tt3a$#5 1 ©3lffi±k:S^LT#& 
LTV^So g£B$<0SHBI!JfcLjl±, fBSSBffc: 5 ^— 3 3 
fr£> Aft* Lfc#Baft L 22 (O A*f7? fa £ PI— VftfaK *M 

<DM9&tL*lt, CittOtHK L22 1 PJ— 
(■9*7) *ftt£4V5. 

[0052]H10l±, 7U*;HWI^O*a^7-f 
y^^U^-^AOH^OKKHTftS. COST? 
fes SWM»5 0tt3a$f*5 1 «0«S±»cS^bT#fi 
LTM. B^Ofig^JfcLsli, fiBS^fcS^-3 1 
*» 6 A*lxft#i»J6 L 21 © Alt* IrI i W— O^IrIJc A» 

3Wf|5 0iO£ttlcR(tt<*ftS. CCtt, COBS* 
st±, E8^«#!S^L2 2£D«S&i:l±A^ft«^a* 

[0 o 5 3] «±«0<t5»;: % #Slfl©gag7?feail <D5£S6 

9-3 l&5AM^f*5 0fcA*rr«#!aftLii£. 5 
^-3 3ft6DHffl5 0fcA4*?«*!!El%Liifca, 



(8) ^2001-75465 
t» Ls 12* $W*JtLi<D#8:ilfci:«HiStfcfi 

/0 «x ff£«itf 2 fitcfegS^nc £ £ < . 

[0054] <jg4 (v^mem * 

4 ©SaBg»cov»TRBB"i-S. HI 1 tt. 3!4©fgfi6 

U*^AftWB«li* *l©*H0Btt<Dfc©*N (N 
^2) h<i*-T. Nf@©n.:^ MJi-Uufcl^ 

7cft£fcl±2#7cWU:E?ULfcfc©7?;&So ft*5\ 01 
20 1 T»±N=3i:LT<&£. 

[0 0 5 5] SBfilfcJ:*lC« M 1 ©AflSgflUCfltS* 
ny77^7l'Xfl/*y7i 4 ^R t%.t>%, # 

fOgazyhUn (n=l~N) l±. /J^MktfRTflB? 

W^lf, \s—*fftMl 1 tl/TSt^3 OmmS 
STltf 5 mm « SSOtiD^IV^nH 3d.- -y MJ 
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